Purpose. Assessment of self-reported physical activity (PA) and effects on health measures. Design. Cross-sectional analysis of baseline data from a cohort study. Setting. Education and Research Towards Health study participants from Alaska and the Southwestern United States enrolled from 2004 to 2007.
INTRODUCTION
Regular physical activity is associated with a broad range of health benefits, including improved cardiovascular function; lowered blood pressure; and reduced risk of certain site-specific cancers, osteoporosis, and type 2 diabetes. [1] [2] [3] Sedentary persons are at greater risk for all-cause mortality than nonsedentary groups. 4 Factors significantly associated with lower physical activity levels include being in a racial/ ethnic minority group, older age, urbanization, and lower socioeconomic status (income, education, and occupation). [5] [6] [7] National trends show a decline in the percentage of people who report no leisure-time physical activity (from 29.8% in 1994 to 23.7% in 2004), but there have been insufficient sample sizes to assess national trends in American Indian and Alaskan Native (AI/AN) people specifically. 8 Studies of AI groups, including the Strong Heart Study and the Inter-Tribal Heart Project (ITHP), have shown relatively low levels of physical activity. [9] [10] [11] The ITHP found that 33% of women and 21% of men reported no leisure-time physical activity, and the Strong Heart Study found from 15% to 28% of women and 10% to 25% of men reported no leisure-time physical activity. The 2005 Alaskan Behavioral Risk Factor Surveillance System (BRFSS) found that 31% of Alaskan Native respondents reported no leisure-time physical activity during the past month, compared with 20% of non-Native respondents. 12 The 1991-Survey reported 30% of Navajo women and 20% of Navajo men reported no leisure-time physical activity in the past month. 13 The Strong Heart Study found a significant positive association between increased physical activity and apolipoprotein A-I in AI people. Highdensity lipoprotein (HDL)-c and apolipoprotein A-I have a protective effect against coronary heart disease 9 and are inversely associated with fasting insulin levels 14 and lower mean body mass indices (BMIs). 15 The Education and Research Towards Health (EARTH) Study is a multicenter study of AI/AN people designed to examine factors related to chronic diseases. Data were collected on a wide range of physical activities, including activities at leisure, work, and around the house; for transportation; and during traditional activities. This report describes current physical activity patterns and their relation to various sociodemographic characteristics among 10,372 EARTH study participants from the Southwestern United States and Alaska. The association between physical activity and health measurements among this large cohort of AI/AN people is also examined.
METHODS

Study Population
The study population, data collection methods, and measurement instruments for the EARTH Study have been described in detail elsewhere. 16 Participants from Alaska were recruited from 26 different communities statewide, many of which are located off the road system and accessible only by airplane, with seasonal access by snow machine or boat. Participants from the Southwestern United States were recruited from two stationary locations in northern New Mexico and Arizona and in a mobile van that traveled from community to community in this same area. Enrollment was available to all persons who were AI/ AN and eligible for health care through the Indian Health Service, at least 18 years, able to give informed consent, not currently pregnant, and not currently on chemotherapy. This report considers data collected from 10,372 participants enrolled in the study from March 2004 through March 2007. Of the study participants, 1.1% (n 5 114) did not do the physical activity questionnaire at all, and 431 (4.2%) were missing answers for at least one of the physical activity questions.
Data Collection
EARTH participants completed selfand interviewer-administered questionnaires on demographics, diet, physical activity, lifestyle and cultural practices, environmental exposures, cancer screening practices, medical and reproductive history, and family history of chronic diseases. Medical tests at the baseline study visit were seated blood pressure, fasting serum lipid and glucose levels, height, weight, and waist/hip circumferences. Participants were asked to fast for at least 9 hours. Blood pressure was measured using the Omron HEM-907 automatic blood pressure device. 17 Fasting glucose and lipid panels were measured on a blood sample obtained by fingerstick using the Cholestech LDX system (Cholestech, Hayward, Calif). 18 Measurements for height, weight, and waist/hip circumferences were taken in duplicate, and the average of the two used for analysis. Participants completed the physical activity questionnaire by using computer-assisted self-interviews on touch-screen panels while listening to an audio version of the questionnaire by headphones in English, Yupik, or Diné. The study protocol was approved by the Alaska Area Institutional Review Board (IRB), Navajo Nation Human Research Review Board, Indian Health Services IRB, University of Utah IRB, research and ethics committees and governing boards of each of the participating regional health corporations, and tribal councils of the participating communities. All participants signed informed consent forms before participating in the study.
Measurement of Physical Activity
The format of the EARTH Study physical activity questions was adapted from the Multi-Ethnic Study of Atherosclerosis (MESA) and Taylor physical activity questionnaires. 19, 20 As in the MESA questionnaire, queries about frequently performed activities like walking addressed activities performed during a typical week in the past month and included activities that are done regularly throughout the year (including household activities and sedentary activities). Questions about activities that are less frequently performed (traditional activities, leisure activities, and occupational activities) were asked in the manner of the Taylor questionnaire; participants chose from a list of individual activities and specified the length of time and frequency at which they were performed. For all activities, participants were asked to include only those lasting more than 10 minutes at a time, specify the days per week (or per month as applicable) of the activity, and specify the average time spent on each activity. The activities queried encompass the majority of sources of physical activity of the AI/ AN populations included in the study (Table 1 ) and were identified with input from tribal leaders and local community members. Many of the traditional activities, common among these particular populations, are rare or nonexistent in other populations.
Data Analysis
A metabolic equivalent (MET) value was assigned to each reported activity according to the Compendium of Physical Activities. 21 Many Alaskan traditional activities do not have measured MET values on record, and thus a MET value was assigned based on activities of similar intensity. Moderate physical activities were activities with MET values ranging from 4.0 to 5.9, and vigorous physical activities were activities with MET values 6.0 and greater.
Summary statistics were calculated, and they provide an overview of the characteristics of EARTH study participants. The demographic and socioeconomic variables analyzed included age at study visit, sex, educational level, employment and marital status, income, resident community size (urban was based on the 2000 U.S. Census definition of a population of §50,000), and language spoken at home. Chi-square tests for proportion differences were used to compare all activities queried in the EARTH study physical activity questionnaire by study centers, sex, and age groups. For individual use only. Duplication or distribution prohibited by law.
A validation substudy that compared the computerized EARTH physical activity questionnaire with 2-day physical activity logs found that validity was higher for vigorous activity (adjusted Pearson R 5 .64) than for moderate activity (adjusted Pearson r 5 .36) (Murtaugh et al., unpublished data, 2007). Prior to data analysis, we determined the degree of overlap between reported moderate and vigorous activities. Of participants who reported medium to high amounts of vigorous activity, the majority (82%) also reported medium to high amounts of moderate activity; of those who reported low amounts of vigorous activity, about half (48%) reported low amounts of moderate activity (Pearson r 5 .38, p , .01; data not shown). Similar sociodemographic patterns and associations with clinical health measures were found within the moderate and vigorous physical activity categories. Therefore, vigorous activity was used for all analyses presented.
To categorize participants, we summed total hours per week of vigorous physical activity. We grouped those who reported no vigorous activity separately. Following the methodology of Suijkerbuijk et al. 22 and Pitsavos et al., 23 we divided the values of those who reported any vigorous activity into tertiles based on the distribution of our study population. We then added those with no activity to the lowest category. The three categories based on these groupings were none to low (0-0.49 hours/week), medium (0.5-2.99 hours/week), and high ( §3 hours/week). Associations between vigorous physical activity level (low, medium, high) and demographic characteristics were analyzed using x 2 testing. In addition, the association of self-reported health status (categorized as excellent/very good/good vs. fair/ poor) with vigorous physical activity level was analyzed using x 2 testing.
Mean values of health measurements (BMI, waist/hip ratio, waist circumference, total cholesterol, triglyceride, HDL cholesterol, low-density lipoprotein (LDL) cholesterol, blood glucose, systolic blood pressure, and diastolic blood pressure) were calculated. Multiple linear regression analysis was used to determine the contribution of vigorous physical activity in hours per week (analyzed as a continuous variable) to variation in health measurements. The linear regression analysis was adjusted for potential confounders, including age, sex, EARTH study site, marital status, education, employment, income, education, and BMI (BMI was included as a covariate when it was not the outcome measure). Models were not substantially improved by the addition of two-way interactions (education by income, income by employment, education by age), and thus only main effects are included in the final models. Adding a term for moderate physical activity (hours/week) to the models also did not alter conclusions of the effect of vigorous activity on health measurements (data not shown). Because of concerns that overreporting of activity hours would impact the models, the multivariate analysis excluded participants reporting more than 30 hours per week of vigorous activity. The cut point was set at the 98th percentile of For individual use only. Duplication or distribution prohibited by law.
our study population, following the methodology of the European Prospective Investigation into Cancer and Nutrition study. 22 All analyses were conducted with the SPSS version 15.0 (SPSS, Inc., Chicago, Ill); p # .05 was considered to be statistically significant.
RESULTS
Demographic Characteristics
Demographic descriptions of the Alaskan (N 5 3830) and Southwestern U.S. (N 5 6542) study populations are shown in Table 2 . Participants in the EARTH Study ranged from 18 to 94 years (median, 40.0) at the time of recruitment. More women than men were enrolled in the study (63% vs. 38%), with a slightly higher proportion of men enrolled in the Alaskan study center (p , .01). About one-fourth of participants (26%) had not completed high school. Distributions of participants in both Alaska and the Southwest were similar in age, sex, education, employment, and marital status. Compared with the Southwest, the Alaskan study center had a smaller proportion of low-income participants (41.1% vs. 53.8%); Alaskan participants were less likely to speak a language other than English at home (33.2% vs. 70.7%); and Alaskan participants were less likely to live in rural areas (63.5% vs. 95.3%).
Prevalence of Physical Activities
The number and percent of participants reporting specific physical activities is shown in Table 3 . Less than onequarter (21%) of the study population were in occupations that require heavy physical effort. The most frequent physical activities reported were household chores (including care of dependents), outdoor chores, and walking to get places. Specific activities differed among study centers. Alaskans were much less likely than those in the Southwestern United States to report performing outdoor chores, walking for exercise, jogging, stretching, or horseback riding but much more likely to walk to get places and participate in traditional activities and in traditional dance (p , .01 for all comparisons). Younger participants (,40 years) were more likely to perform almost all activities than older respondents, with the notable exception of traditional dance, in which older respondents were more likely to participate (p , .01). For traditional activities, participation levels were equal across age groups (p 5 .10). More men than women reported participation in all activities except for walking for exercise, aerobics, and dance, which were more commonly reported by women (p , .01 for all). There was no difference by gender in reporting of household chores and care of dependents (p 5 .57).
EARTH study participants were also queried about common sedentary activities. Participation in sedentary activities was higher in Alaska than the Southwestern United States (p , .01). More men than women reported riding in vehicles and sitting watching television; however, women more frequently reported participating in ''quiet activities'' (reading, sewing, beading, carving, computer use) (p , .01 for all). Participation in sedentary activities was higher for those under 40 years than over age 40 (p , .01) except for quiet activities, in which participation was fairly equal among the two age groups (p 5 .76).
Physical Activity, Sociodemographic, and Clinical Characteristics
Almost one-quarter (23%) of EARTH study participants reported no or minimal participation (,.5 hour/ For individual use only. Duplication or distribution prohibited by law.
week) in either moderate (4-6 METs) or vigorous activities ( §6 METs), 32% reported no or minimal moderate physical activity, and 49% reported no or minimal vigorous physical activity. Sociodemographic characteristics of participants across differing amounts (none to low, medium, high) of reported vigorous physical activity are presented in Table 4 . Participants in the Southwest were more likely to report high levels of vigorous physical activity. Participants who reported more vigorous activity were more likely to be male, be younger, indicate higher income and education levels, be single, be employed, live in rural areas, and consider their health status as good to excellent (p , .01 for all comparisons).
Clinical characteristics of EARTH study participants are presented in Table 5 . In multivariate analysis, increasing reported hours per week of vigorous physical activity was associated with lower BMI, waist/hip ratio, waist circumference, and level of triglycerides and higher HDL cholesterol level and systolic blood pressure (p , .01 for each). No significant association was found between higher levels of vigorous physical activity and total cholesterol, LDL cholesterol, blood glucose, and diastolic blood pressure.
DISCUSSION
The EARTH Study is one of only a few studies that has examined levels of physical activity and associated factors among AI/AN people. This study focused on persons living in Alaska and the Southwestern United States. This study included a comprehensive range of activities, particularly activities unique to these populations. The inclusion of both urban residents and residents of remote rural communities with no road access and few motorized vehicles afforded an assessment of physical activity patterns across a wide spectrum of lifestyles. Although the study population was not a random sample, the distribution of the two populations closely resembled the distribution by age and marital status reported by the 2000 U.S. Census for AI/AN in the respective regions (data not shown). When compared with data for the general U.S. population, the EARTH study population was more rural (83.5% vs. 21%), had a higher proportion who did not complete high school (26% vs. 15%), had more For individual use only. Duplication or distribution prohibited by law.
people who spoke a language other than English at home (57% vs. 18%), and had a lower median household income ($20,000 vs. $46,000). [24] [25] [26] [27] Other surveys of AI/AN people examining leisure time and physical conditioning activities have found women to be less active than men. 28, 29 Our findings are consistent with these results. Other studies have proposed that household chores and care of dependents may provide an unmeasured source of activity in women. 6, 30 However, our study measured reported household activity and found it equally distributed among men and women. Therefore, participation in domestic activities is unlikely to account for the differences in overall activity between men and women reported in our and other studies.
Our findings that engagement in physical activity was more often reported by younger participants, men, and participants who reported higher education levels were consistent with studies in other populations. 31, 32 We also found that participants who lived in rural areas (with few or nonexistent roads) reported more physical activity than did urban participants, which agrees with the results of some, but not all, other studies. 33, 34 Differences in activity level may be related to variations in socioeconomic status, as well as varying degrees of geographic isolation included in the standard rural definition.
Physical activity is associated with cardiovascular health through its beneficial effect on blood lipid levels and blood pressure. The EARTH Study found that participants with higher levels of activity had better health measurements, even after adjustment for confounders. The beneficial effects of physical activity observed are similar to results observed in an Alaskan study of 556 Yupik Eskimo people and 110 Athabascan people 40 years and older, which found a negative association between participation in traditional physical activities and glucose intolerance, 35 and results of the Strong Heart Study, which found significant positive correlation between more favorable blood lipid values and increased physical activity. 9 Because the EARTH study data were cross sectional, it was not possible to identify any causal rela-tionships, especially with respect to association of physical activity and health-related factors. We hope that prospective follow-up of this cohort will help to resolve these issues in the future.
The EARTH study questionnaire collected hours per day of physical activity and did not specifically ask the number of days per week on which each activity occurred. Although these data are therefore not directly comparable to national data from BRFSS, 36 the prevalence of total physical activity in the EARTH Study fell within ranges reported among AI in the Strong Heart Study 9 and ITHP. 11 Similar to both of these studies of AI, the EARTH Study found walking to be the most common physical activity reported. EARTH study participants reported watching an average of 1.7 hours per day of television (data not shown), less than the 3 hours per day reported in the Strong Heart Study 37 and much lower than the 4.5 hours per day reported for the general U.S. population. 38 The EARTH Study was a self-administered, computer-assisted questionnaire with an audio recording of all questions, which included 50 distinct physical activities. Participants were asked to recall multiple activities and respond with the average time usually spent in each activity. As such, respondents at times likely overestimated-or less likely, underestimated-their total participation in physical activities. To help mitigate the effects of such reporting error, reported hours were grouped into three levels of physical activity categories for much of this analysis. Other sources of reporting inconsistency include possible different interpretations of several words or terms from the questionnaire; however, Yupik and Diné translation was available, and the questionnaire was pilot tested with tribal members in each area multiple times prior to administration of the questionnaire to study participants.
This study did not investigate possible social or physical environmental influences on physical activity. Previous literature has detailed the role social environmental factors play in physical activity decisions, particularly among Native American women. 29 Recent work has also explored the relation between the built environment and levels of physical activity. 39, 40 The relation between the built environment and physical activity is complex, operating through many mediating factors including sociodemographic characteristics, personal and cultural values, safety and security, and time allocation. 41 Little is known about how the unique environmental characteristics of rural communities serve to help or hinder participation in physical activities, but it is a topic that deserves greater exploration and consideration as health promotion programs are initiated.
This study adds to the literature on the association of physical activity with BMI and HDL cholesterol, provides heretofore unknown information on the wide range of physical activities that AI/AN people participate in daily, and demonstrates that these groups continue to engage in a substantial amount of traditional activities. The physical activity involved in traditional activities, including food harvesting, combined with the high nutritional value of Native foods may provide a double benefit to decreasing the risks for chronic disease. Identification of the types and frequencies of physical activities of AI/AN people can also assist in designing future health promotion efforts for these populations.
SO WHAT? Implications for Health Promotion Practitioners and Researchers
The EARTH Study is one of only a few studies that has examined levels of physical activity and associated factors among AI/AN people. The results of this study provide a more complete picture of the distribution of physical activities performed by these populations than has existed to date. It also provides insight into sociodemographic associations with vigorous physical activity. In addition, this study adds to the literature on the cross-sectional association of physical activity and health factors. This provides valuable baseline data for future prospective study and for health promotion efforts in these populations.
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